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with relapse nsk soores bo refine progrese with the cliniccpathological p
alone. Predictors of chemotherapeutic response wene alzo applisd to
terize chnically relesvant heberogensiby in sady shage breask cancer.
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Results Inthe initial data set of 573 patients. prognostically significa
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CMPC Mission Statement

By developing and implementing state of the art genomic technologies,

the Clinical Molecular Profiling Core will maximize the clinical benefits

and biological insights derived from the analysis of biospecimens

obtained from National Cancer Institute clinical trials.

More specifically, the CMPC seeks to aid investigators in:

» Tumor classifications and cancer gene discovery
 Discovery and validation of predictive and prognostic markers
* Pharmacodynamic marker discovery and monitoring
* Hypothesis based exploration of genes and molecular pathways

» Clinical correlation of research based observations
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Laboratory Organization

» Senior personnel: administrative, regulatory, scientific,
statistical, pathology, protocol development

» Bench biologists: specimen processing, performing assays,
technical development, some analysis

» Biostatisticians: analysis of data, suggestions for improved
protocols
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CCR Tissue Procurement and Processing

Facility (TPPF)

Accessioning and Specimen Tracking
Annotation

l

l

Expression

Profiling
MRNA

mMiRNA

Genomic Analysis

Array CGH
Methylation
DNA sequencing
SNP analysis

Tissue
Analysis
TMA

IHC
LCM

Technical
Development

+ | Sttstons
Analysis
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Tools of the Trade

HumanRef-8 and HumanWG-6
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Clinical Emphasis

» Documented Training: assays, safety, procedures, ethics

» Standard Operating Procedures: specimen collection &
processing, transport, assays, analysis, reporting

» Quality Control & Quality Assurance: temperatures,
errors, instruments, assay controls, checklists
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Clinical Emphasis

» Federal Regulatory Requirements: Clinical Laboratory
Improvement Act (CLIA;1988), NIH Guidelines

» Efficient Work Flows and Quality Results: automation,
reproducible assays, identify checkpoints, and create an
environment of excellence and improvement
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Clinical Collaborations

» MOB: 1) B-Raf & Ras mutations, 2) Thymoma
» Derm: 1) GvHD & 2) UV and drug effects
» Path: Prostate microenvironment using LCM

» Clin Immunotherapy: Hairy cell leukemia

» POB: Thyroid cancer
» ROB: Gastrointestinal cancer

> UOB: PRCC — MET mutations
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R&D Collaborations

» ATC: Angiogenesis Core
» SOB: Methylation in lung cancer cells

» Genetic Epi: RCC

> Lab Molecular Pharm: B-Raf mutations in cell line

» Pediatric Endocrinology: Glucocorticoid effects
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Workflow Issues

% _aboratory Forms
WaSpecimen QC
WBpecimen Tracking

W <Btandard Operation Procedures
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|. Laboratory Forms

How to address:
» Gathering of Information/Data
» Statement of Results

» Communication to Pls
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How to address: Gathering of Information/Data

| SubmkbyEmall | |

Frint

e ————— b
e - T
CMPC T .
Pl e i e e TFial pen bl e hm
Cenetic: Branch, CCE, NCI

CMPC Specimen Aceessioning Form

NIH Study IDE: | |

Studv Title:

Mame of PI: |
Cancer or Dizeaze- | |

Sneciopen Type: |5-=4-=-C|:meIL'l:arlrnnl: Prasar, W CLtam &y |

Fizative or stabiliration methed: | |
MNumber of specdmen: submatted: | |

Current storage rnndjri-:m:lﬁm from list |
Eeguested date for resalis: ||:-r O Mome.

e 2n Exral Word file with this inforeation sttached i also accsptable; slecmonic fils attached?

Ove: O¥e
Speciomen Identifiers

1. 17
X EN
R Id
EN 15.
. ia.
i 17.
T %
E 19,
] .
1ik 11
11. il
Aee nesk pags Foe addiliosel spases)
Eeguested tests {please desoribe):
[0 Expression O Epizznstc
[ § O axe
[] Sequemcing O Ok

CMPC Specimen decessieming Form (coot))

NIH Study ID: | |

Mame of PL:| |
Specimen Identfiers

13 44
24 s
15 44,
I 4T
27 48
5 3.
L B
T =1
31 Ei N
32 3
EEN 4.
34 &5,
£ E
ET El
kil =5
38 ED
30 &0,
40 Gl
EN [
41 a3,
EEN XN
Mite I tracie than €3 sprecimero being aole=illn], Sl uss o cops ol i G

Diate received jn CAPC: | by |5“"":' from list |

Condition of specimens 35 received: [sslezt frem list

Has the PI provdded HEE: of each specimen? O%Ve: O ¥ao
Has the specimenis) been entered imto Labmatnz? O Yes O o

Ary qualicy control issues to repart? CJNo OYes IFYes please describe
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esults

[ submkbyEmall | [ PrntFom
ﬁr.'m |_l ] ‘I > .- =1
Eracal b Aol Lol b,
P M T e M il e e il e
Genetics Branch, CCR, NCIT
CMPC CGH Report Form
F.epaort Da:e:l |
Diate szei'.eﬂl
Shady D=
Shady Name:
Name of FI
CGH mnds) performed on and| | amd| | and |
CMPC compledon date: |
QT Pazsad
Specimen CGH Test Array ID= Results Interpretation
I0= Ltilized

OAsiler: 20CH

O Obmena 317K SHE

[T¥o #mmommalities
darected
Abpommalites
detectad

OAgiler: 200K

OI0mena 317K SHE

Oo ¥mommalities
dafected
O Abpoomalides
detectad

OAziler: 20EE

OlNo #mommaliies

detectad
[Mlmena 317K SHE Abmormalities
dafected
DlAslen: CHE O amenmalinies
PR ke dafected
[Mbmyna 317K SME OAbnormalities
dafected

OAziler: alEE

C0bmena 317K SHE

ONo ¥mommalities
detectad
OAbnommalities
dafected

Eeport date |

Shady T

Specimen CiH Test Array ID=z Eesulis Interpretation
|__Ip: Utilized

OAzlent 20GE

O0lmrena 317K SHF

darecred

O Abmommalides
detected

0o amemaaliiies

OAglen a0EE

O0bmrena 317K SHE

depecien

O Abmormalites
detected

O o 2momaalities

OAzilen 0GR

[Obmima 317K SHE

datected

O Abnernalities
datected

[ I¥o amemnalities

OA=ilen: 20CH

O0bmrina 317K SN2

datected

OAhnomaalides
datected

o 2omemaalities

O Azler: 2a0EH

O0bmena 317K SHE

datected

Almormalities
detected

[0 amomaaliiies

OAzlent 20EE

O0burena 317K SHE

darecred

Ol4mommelides
detected

[I¥io aomemalities

OAziler: 20CE

O0lbmmrena 317K SHE

depecien

O Abmommalites
detected

Oi¥o 2omemaalities

Comment:: Defazlad resnles to be semt under 2 separmis cover

PanlAldizer, D, FED, Directer

or

Dardel Edelman FED, Facilicy Head
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How to address: Communication to Pls

» Face-to-face meetings
» Emalils with attachments

» FileMan web based program
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Il. Specimen QC

Establish QC criteria
> 260/280

> RIN scores
> H&E

Specimen labeling

Impact?

High Quality Results!
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ll. Specimen QC - Papillary RCC Tissue

PRCC samples tested for possible
amplifications, especially of c-MET

Results:

Specimen: 204
Gain of 3, 7, 8, 16, 17, 20

Specimen: 455
Loss of 3p (partial including
VHL)
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ll. Specimen QC - Papillary RCC Tissue
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Lyse

Bind DNA

Wash

ll. Specimen QC - DNA Quality
Promega Maxwell® 16 System

Qiagen DNA Micro Kit l
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lll. Specimen Tracking

OHSR Sheet 14

NIH Requirements For The Research Use Of Stored Human Specimens
And Data

The NIH IRB needs to consider “...a description of how the samples,
specimens and/or data will be stored; how they will be tracked,...”

DDIR Memorandum (June 12, 2006)

Research Use of Stored Human Samples, Specimens or Data

Such that “NIH IRB-approved research protocols in which IRP
researchers intend to collect and store human specimens or data:
...must include a written description of the intended use of the samples; how

they will be stored; how they will be tracked,...”. “...consistent with DHHS
requirements.”
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J Labmatrix - Mozilla Firefox

File Edit View History Bool III_ DeCimen TraCking - Labmatrix

@ W M @ /Ll} TEyUaT L ) ILJ 'l‘;?% o

(| Labmatrix Q| -
O | £ 8 Subjects 8 Contacts [*7] Communications c) Biomaterials & Genotypes ‘ (] Storage‘ || Custom Data - 2Workflow 4 Query  wf' | 2 Log OFf @ Imports f Admin | &) Help
Location: IMeItzer ATC Freezer #5 } # A || Favorites| ® Recent | & Biomaterial | Search Results
Container Contents us) Mame Class Type Barcode Subject Prim...  Subject Code Subject Custom ID BB
(= () Meltzer ATC Freezer #5 HY01- Ex' Biomolecule HY01- Ex' Skin PT Study  Skin PT Study. 1 ~
A - Freezer Box HV01- Unex' Biomolecule  RMNA HV01- Unex' Skin PT Study ~ Skin PT Study.1  H¥O1 =
® B-RowB Hv01-D-Ex 1:35 Biomolecule  RMA HY01-D-Ex 1:35 Skin PT Study  Skin PT Study.1 HvO1
(&) C - Temp Pan H¥01-D-Unex 1:40  Biomolecule RMNA HY01-D-Unex ... SkinPT Study  Skin PT Study.1 HvO01
¢ D HY02- Ex 9:22 Biomolecule  RMNA HY02- Ex 9:22 Skin PT Study ~ Skin PT Study.2 HY02
¢ E HY02- Unex 9:26 Biomolecule  RMA HY02- Unex 9:26 Skin PT Study  Skin PT Study.2 ~ HY0D2

HY02-D-Ex 9:27 Biomolecule  RMA HY02-D-Ex 9:27 Skin PT Study  Skin PT Study.2  HvO02
HY02-D-Unex 9:30  Biomolecule RMNA HY02-D-Unex ... SkinPT Study  Skin PT Study.2  HV02

HV04- Ex 3:15 Biomolecule  RNA HVY04- Ex 3:15 Skin PT Study ~ Skin PT Study.3  Hv0D4
v
. i . i i nd
Records 1-128 of 128 total found @Print | [ 2 Refresh ] Ej
& 67725 Hvo1- Ex' & | P 69884 Biomolecule 69884 ) | Workspace
Create View Print Delete 9 M 3 0 |9¥|E edi
Biomolecule - 69884 Biomolecule 69884
Biomaterial |Lineage | Custom Data | Genotypes | Attachments |

| >

& skin PT Study.1 (HvO1)
— & 67725 Hv01- EX'

L & 69834 Biomolecule 69884 L

— & 67726 HVO1- Unex'
Configurations L

3 tier dwr rack O 70309 cDNA 70309

36 vial box

5x5 box

81 @

b vl

(>

)

[ (= print ] [@Refresh

Created: 5/13/2008 3:15PM  Modified: 5/19/2008 1:17 PM
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|V. Standard Operating Procedures

Elements there of:

> Purpose/Introduction
» Workflow chart
» Principle
» Equipment
» Reagents & Supplies
» Protocol
» Troubleshooting
» Quality Control
» Tracking sheet
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|V. Standard Operating Procedures
Examples there of:
» Specimen collection and storage

» Specimen accessioning
» Specimen processing

» Specimen tracking
Impact:

» Reproducible results

» Shipping

» Specimen workflow ,
> Quality results

> Test procedures » Assists in training
> Result reporting > Meet regulatory requirements

> ...and more. > ...and more!
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Tech Development
RNA Extraction

Purpose:

To investigate and validate a non-organic extraction method for TOTAL
RNA that 1) obviates the need for organics, 2) provides for high
throughput processing, and 3) extracts small RNAs.

Methods:

Cell line: A549 (Human lung adenocarcinoma epithelial)
Reagents:
1) Trizol (organic)
2) Qiagen (non-organic; modified protocol)
RNeasy Plus Mini Kit
gDNA Eliminator Mini SpinColumns
QIAshredder - disposable cell-lysate homogenizers
3) AquaRNA (non-organic; MultiTarget Pharmaceuticals LLC)
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RNA Extraction

Results: Total RNA (Bioanalyzer)

AquaENE
o
( anulﬂ

(lenvall]

=

Qiagan
(a0

Q1 Q2 T2 ™

Total RNA per cell prep recovered
Nanodrop
260/280
BioAnalzer conc
RIN#

Qiagen1 and Q2

Trizol1 and T2

38ug and 35ug **
1.2ug/ul and 1.1ug/ul
2.0 and 2.0
1.0ug/ul and 0.9ug/ul
9.9 and 10

28ug and 34ug **
1.1ug/ul and 2.6ug/ul
1.96 and 1.98
1.7ug/ul and 0.84ug/ul
10 and T2=not determined
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RNA Extraction

Results:

. , 2 2% 3 & &
4
aRNA & Fragmentation| £ % & g &£ é g %
®» 3 © X 3 &
-~ 9 &8 ® o = = P I e o @
s 5 83 £ % s 8 £ 828§
vﬂzggﬂNﬂN
* s 2% = o § § 3 =2
- o © g g N N
2§.g.~.2.‘2'55
O 3 =& & © ©
&

- |
;s
« |
- R

—
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RNA Extraction

Results: Affymetrics

Qiagen Trizol AquaRNA
microarray results
] Qiagen Trizol
Scale factor microarray results
%genes preser
Correlation pid Scale factor 1.5 and 1.1 4.6 and 3.4
(see "affy worksH %genes present*** 48% and 46.8% 40% and 43%
Correlation plots Qiagen 1 92%
(see "affy worksheet") Vs
Qiagen 2
Trizol 1 97%
Vs
Trizol 2
Qiagen 1 83%
Vs
Trizol 1
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Small RNAs
4kb —»
—_——
2kb
|- — Qiagen  Trizol AquaRNA
1kb _,
0.5k e
==
Qiagen | Trizol / AquaRNA
.;J'ﬂ‘]} / Iﬁl/ A /
a7 P ATE : z
W ( Vi / \f\f\\
J \ { | |
c b = _/:J S S L
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RNA Extraction

Small and microRNAs:

Method: QPCR using primer sets from Qiagen
* let-7a
* miR-16
* miR-21
 RNUGB

Corbett Rotorgene thermocycler
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0.8 —
Small and microRNAs:
0.6
0.4
0.2
0 —— B _
5 10 15 20 25 30 35 40 45
Cycle
Cts
Name let-7a miR-16 miR-21 RNUG6B
Trizol 1 19.68 21.03 40.98 18.41
Trizol 2 19.42 20.34 40.51 17.73
Qiagen 1 20.02 20.78 40.52 18.52
Qiagen 2 19.77 20.39 40.71 17.95
NT 35.1 34.4 39.16
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Small and microRNAs:

Normalized
Fluorescence

0.90

0.80

0.60

0.50

0.40

0.30

0.20

0.10

0.00

miRNA Q-PCR : let-7a

—&— Trizol 1 - 6/9/08
-m-— Trizol 1 - 5/29/08
—— Trizol 2 - 6/9/08
-=— Trizol 2 - 5/29/08
—— Qiagen 1 - 6/9/08

—=— Qiagen 1 - 5/29/08

Normalized
Fluorescence

0.90

0.80

0.70

0.60

0.40

0.30

n 20

miRNA Q-PCR :miR-16

—e— Trizol 1 - 6/9/08

-B-Trizol 1 - 5/29/08

—« Trizol 2 - 6/9/08

-&- Trizol 2 - 5/29/08

—— Qiagen 1 - 6/9/08

—=— Qiagen 1 - 5/29/08

o I I i e

E 3

-
o

20 k
Cycle Numbel

Normalized
Fluorescence

0.90

0.80

0.70

0.60

miRNA Q-PCR : RNU6B

—— Qiagen 2 - 6/9/08

— Qiagen 2 - 5/29/08

30 40

umber

50

—— Trizol 1 - 6/9/08
-=— Trizol 1 - 5/29/08
—« Trizol 2 - 6/9/08
- Trizol 2 - 5/29/08
—— Qiagen 1 - 6/9/08
-»— Qiagen 1 - 5/29/08
—— Qiagen 2 - 6/9/08
— Qiagen 2 - 5/29/08

30

Cycle Number

40

50
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Small and microRNAs:

Cts ACt (miRNA - RNU6B)
let-7a miR-16 RNU6B let-7a miR-16
Trizol 1 - 6/9/08 19.68 21.03 18.41 1.27 2.62
Trizol 1 - 5/29/08 19.86 20.97 18.84 1.02 2.13
Trizol 2 - 6/9/08 19.42 20.34 17.73 1.69 2.61
Trizol 2 - 5/29/08 19.79 20.77 18.1 1.69 2.67
Qiagen 1 - 6/9/08 20.02 20.78 18.52 1.50 2.26
Qiagen 1 - 5/29/08 20.67 20.92 18.87 1.80 2.05
Qiagen 2 - 6/9/08 19.77 20.39 17.95 1.82 2.44
Qiagen 2 - 5/29/08 21.47 20.83 18.13 3.34 2.70
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Small and microRNAs:

And what about miR-2177??

biotechnology

Figure 2
d |

107

MicroRNAs accurately identify cancer tissue origin

Nitzan Rosenfeld"®, Ranit Aharonov"®, Eti Meiri!'®, Shai Rosenwald"®, Yael Spector', Merav Zepeniuk'
Hila Benjamin', Norberto Shabes', Sarit Tabak', Asaf Levy'!, Danit Lebanony', Yaron Goren',

Erez Silberschein!, Nurit Targan!, Alex Ben-Ari!, Shlomit Gilad!, Netta Sion-Vardy?, Ana Tobar?,
Meora Feinmesser?, Oleg Kharenko?, Ofer Nativ®, Dvora Nass®’, Marina Perelman®’, Ady Yosepovich"
Bruria Shalmon®’, Sylvie Polak-Charcon®’, Eddie Fridman®’, Amir Avniel!, Isaac Bentwich!, Zvi Benty L
Dalia Cohen', Ayelet Chajut' & Iris Barshack®’

o ‘Gastreitestinl
¥ Lung camincid
Cithers

Fe=a-kt-72
I:'-I--
] m
a
-'JFE...

1o 10° 1ot
hsa-miF-21
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RNA Extraction

Conclusion:

» Comparable concentrations and yields
» Comparable RIN numbers & 260/280
» Comparable detection of gene expression

» Both the Trizol and Qiagen methods result in
what appear to be small molecular RNAs

Decision:
Either method (T or Q) is suitable; however, Qiagen was
chosen to replace Trizol due to:
Comparable results to standard
Ease of use
Possibility of automation
Established chemistry and technology
NO HAZARDOUS WASTE
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Future Directions

CMPC oriented
» CLIA certification

» Continually develop and refine SOPs

» Improve specimen and testing workflows
» Improved TAT

»Expanded training

» Raise QC awareness
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Future Directions

Collaboration oriented

» Outreach presentations

» More involved in protocol development
> Increase awareness of collaborative activities

» Increase involvement in follow up and validation studies
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